Pinealectomy but not melatonin supplementation affects the diurnal variations in 125I-melatonin binding sites in the rat brain.
The distribution of melatonin binding sites in synaptosomal preparations from five brain areas of sham-operated and pinealectomized young male rats (maintained in a 14 h light: 10 h darkness cycle; lights on at 5.00 h) was recorded at 10.00, 18.00 and 24.00 h, 18 days after surgery, using 125I-melatonin as a probe. The densities of 125I-melatonin binding sites in the medulla-pons, hippocampus and hypothalamus of the pinealectomized rats, exhibited clear diurnal variations. However, the densities of binding sites in these brain areas at 18.00 h were lower in the pinealectomized animals than at the other times of day tested, whereas in the sham-operated controls, the binding at 18.00 h was higher than at the other times of day. No diurnal variations were evident in the midbrain and cerebellum of the pinealectomized animals. The apparent affinities of the binding sites toward the ligand in the various brain areas were similar in the pinealectomized and sham-operated animals and did not significantly vary at any of the times recorded. Oral supplementation of melatonin to the rats via drinking water had no effect on the diurnal variations in 125I-melatonin binding in the pinealectomized rat brain. The results indicate that the diurnal variations in 125I-melatonin binding sites in the rat brain are not generated by the pineal but are affected by removal of the gland.